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[IS** 1 1 v'J 3 vSiiCM^^R^Ii? 

-c. R«tMB**»i=fcit«*y ****** 5<t ** 
[is**2] «ERt»i+i:fii^. gxaaan 

Ev'J avSBiO)??-®^!^ 1 '^** «FfSK+*» 
* mt*t * w t SWlit *»** 1 e«©k«* 

"it** 3 ] «!fESf»*IHl*-> l i => >»M<kK«k l J * 

ftStff -&1S** 1 *fcl±2E«<»SSS<*H.> 
[IS** 4] ffrGMttRl*. 

[IS** 5] nnER«*m*. «EH**»l=«t^ 
IS**1 - 4 0)5*>. L\-r*v^-*IBK©BIB**K. 

WEtHM-tl=»J** lifclS t *«*.fc¥8M*««l= 

[is**7i «nB««K+i=fii x 'c. a*»*'** E 
y 8*-* a c t z i*a ais** s E«o¥«tttt 

[iR**8] ttEWMI*-> 'J a 
y . lijEBI+ifeaufc^TgX&gtf&'lM-fc'S ^_ £ £ 

t •? sis** 6 *f=i± 7 Ettffl^fcBS. 
[18**9] s5iB*ft»Ki*« twBMfciwsKWB 

*is*si o] meiuMii. i«aM»*»i=fiivc 

[ss**i-n *b*i«>««±i=i*. sera*fe^is 
l t s§ 2 (Dm«*^f« * *tfc c t t -t * is* 

[IS**1 2] y'J^VSffit. 
HES/'JaVMLbKIM****: 



ygg. 

[IS**1 3] fHEh>*VUt6»K+l=fe^'C 
aflEI*frlES/'Ja>*«i:«>*BSi6«l=a3^-C*, 69E 

K+*»*y»*-r-5-i:*i*a^'*"*s*** 1 zek 
co^sstt^gitM^yss. 

[IS** 14] HUE h jHH1»*-> y => 
y «y . freK+*»i=*^"c****** /JM=<t 

4Ct*«ttt4«««l 2*fcl*1 3E«<D*»* 
[SS**1 5] «rlEl->*^tftlttll*. WE«i:» 

r a uss i- S3 tjw'm i= s^b>r -< mmommz 

■SCtSfttSttf -SIS** 1 2-1 40)5*. . 1***1* 
[IS**1 6] «nEh>*iH6«BII*. b55SH+*SP 

atr *is** 1 ~ 4 o) ^ *» . Lv-r*vA>-*tB«E<oT» 

[IS** 1 7 ] 3i®±l--> U a >&fc|g£J&J*-*-&l 
St. 

frffiv 'J a >^1td<J>SS*. Sft**5i?*VUN H* 

US**18] WEafc**5?*^NH*li, A r 
£fcl±K r <J:ySI**t«)^jStt*"^«ts MmiScfe^K^ 

-f -1.18**1 7E«©R*tMi©»***- 
[IS**1 9] ffllEv-*-? oS^^Xvli. I5IESH 
±|r33L\T 1 0l2cm-3jUJi(Dm : f-SS$ : S"r«>-<!:^ 

[IS*i|2 0] ISIEv-f ^asS^X^I*. UlffiSS 

fSfTSIS**! 8*fcl±1 gfEecORS^©^^ 

[IS**2 1 ] fllEM^33J;t):7km$ffifi£)iE»^i: 

*«1 8~20©5*>. L>-rtlA^-*tEK©Rmt*^<7) 

[»**2 2] 1iIlE^33<tl/7Km$fllfi£fi£^7C^«t 

cts^atf -&is**i 8-20(05*.. L^r*i*- 
[^^^ 2 3 1 fiiiESE® i± -> u a >m * y * y . w 
t*i*«fr*»*ai 7-2 205*.. ^-r^-* 



(3) ft^2 002-261097 



2 4 ] itriE-> y =i >mm<»Mit\t. mn-> y 
[is*>S2 5] mz->'j* >&itm\t. m^mom 

fllSv'J 3 >i4bl®ii$. A r *fcl±K r £ ygl* 
±I=J3I.*T 1 0 12 c m-3ei±<DS^-ffi*^*-r -5 C i: £ 

ft® t + z 2 6 1 m om w&&o> ©js* m» 

±lcfc^r 1 O ViaT©^Xv^<4^^t--&ci:^!t# 
Stfr€)SS^2 6 *f=l± 2 7 fE«ro^ii<*K©^fiS:73 

3tig2 6~2 8(D^*>. ivftl^— IllE®<OKm<*lia> 

[»*3S3 0] |tHE^fc.fct/*.m^tifie/a5i'7£m<!: 
L T N 2 <t H 2 ii * 0>;E^ # X <fc y -5 
-«t^!t#at-r-5it^ii2 6-2 8 l^fftfr- 

[is*« 3 1 ] istEaEi* v y 3 >asj; y <cy. na 

fE8£1blgl±ffJfEvy 3 >^®©i£<bl-«fc y JBUSSftS Z 
t&ft&b-t 2 6-3 O0>-5*>. U\-T+l*>-« 

!EK(0^m«:K<D^J«*a. 
[IS*^3 2] f5fE->'J =i ^SiiOSItli. fiJlEi>y 

[SS#JS 3 3 ] I5fE-> 'J 3 >it1bBSli. ffJfEi/ 'J 3 > 

SBo^ibicfc y ff$/«*ti-& - <t ^ftstt-r ssi^s 

»5cm £ L. T #4; 1 0>;I£ # X * 1= mi& £ *if= "7 -< 
<? ofczf^X^lzmm U SflSHi> y 3 >£®(=&s*bE 
£ flS^ -5 Xfl£ft{a t fSemttlKDH^*;*,, 

ts^«35] sfnET-f^nSE^^xvi*. fifB->y 
& c <t £ ft® t-r ass^is 3 4 t^a>m^wm<n^mi5 



[i$13 6] IfFlET-f^D-S^^XTIi. flJ!E->y 

c t £ftgt t * §s*3S 3 4 * f= i± 3 5 nno&mtm 

I!g*Jg3 7 ] «IfEMm^fi?J«)«»7cm<!: LTtt*" 
Xf±. NH3^X1?fey. SHE^^«jaj«»5Elii: L 

-csta* ^ ii 02**x t? * c t & ftstt -r &ss#« 3 

4 ~ 3 6 O) 5 *>. l^ft*-*fEtEa>i^<*ll<DJfcfi£7j 
;io 

3 8 ] fltrlE^jStt i: «!IIE02**^ i fiTfE 
NH3*"^.tl±. 9 6. 5:3:0. 5 a>#JEtbT*«SS 
£=h.&c t £tt&ftZ>ffi*m 3 7fEKoem<*K©^ 

[IS**3 9] sflfEvy 3>SIS7>f7nS^X 

vic^s-r *xigT?ii. fjiEv y 3 >affi*<s^«aig 

o*fc<tt/M<b7k^7 v*;un H*izmmztiZ>z t 

at-r-5is^iS3 4-38©^, Lvrtifr-iitEtEcD 

'J 3 i/^^bK^^/St-^X^i: . 

Hii!E->y 3 >8timllJ> Mlb7k^5 v*;un h* 

friEas* -> y 3 >^ibK±i=y- ssas^fiE-r 

St. 

[|fi*«4 1 ] «IfE^1b7K^-7V*^NH*l*. A r 

*fci±K r «tysi**v^^jst4*-xi:. ^m*5<fcr/7Kig 

^tfc T •< -7 O $L -J 1 ? X-7 IZ J: y JKfiE * *t ■£ C i: ^ ft® t 
-f&Sil^iS 3 4lEm<D#^«:SS©S3g73;io 
[K3SS4 2] fIIET-<-7P^^X7l±, |fIIE->y 
3>Sffia>gSl::*;i^T 1 0 12 c m-3feL_t<7)^PSg£ 
*-TSCt$ftS! ( i:^-^iS*li4 1 fEKOJ^gitt:^®© 

[is*S4 3] BijfEv-f^Qfc^xvi*. «re*>y 

3>Sffi<7)a®(=*5U^T 1 O VJilTOJ^^Xvmtt^* 
•r-5c<!:^ft®i:-r^ai*«4 1*fcl±4 2fEtEcD¥3| 

[IS3?S4 4] SfrtE^*JJ;t/7j<.^^«fiefi£»7cmi: 

*S4 1~4 3ff)5*.. ^-T*l.^-^fEK<D#-^«:gS 

[»^S4 5] mmmte&zf7mzmf$.fiL#7imk 

LT^t**Xli. N2**^<t H2**^.<D;I^**^<ty'j:'5 
Ct£fta<!:^-^)SS^^4 1-4 3(05*.. I»r*t3^- 

itt&vM 4 6 ] Bats v y 3 >Kib^i*. fitsix y 3 > 
l t ^ t? # ^. t ro ;S ^ x * i = m t£ * *t fc t ^ □ g ? 



$$§§2 0 0 2-2 6 1 097 



5£{I<DB»*ao 

y n >B«s«£«*JiM"*xa£ . 

*E*>U 3 A r*fcl*K r 

« i§ t * * t? - 1 ft w« fc * * ##*^s©S5t^ 

^>&fa<D&mz&^T 1 O^cm-SlSlKDlWIS 
«t4Zi 4 7 IBK(D¥S*^S^ 

^ii47-49cD5*>. i^ft*-«E*a>***s« 

[If*3S5 1 ] ttEffiSfccfctf***^**^** 
C<tftt#a^^-^iS^ I l4 7-4 9(Dd*>. Lvf*L*- 

*E«a*w«M<DM*a. 

[K** 5 2 ] fllHv y a >*Ha>»*bl** WEv "J 

mt LT*t?#*fco«*#**i=»*** fcv * * p 

<^£ES3fc3l4 7~5 1(?)5*>, t^*t^-*E»a>¥ 

[R*fl5 3] OTB->y a >i£1bHl*. MMblcJ: y 
»«**l4CtS*»^t«**4 7-5 1(Z>5*>. 

i^3h.*-aEBa>¥W*««a>»t*a. 

[ii*3S5 4] *>y 3 KrS4W 

«FEIfflftH±l=y- h««**-r*x«fc 

3>aME±C=fit^T1 ol2cm-3ia±0KSSS«t 
-5 d £ 5 4 ElOWWl^U 

[IS*^5 6] »E7-f^aa?7X7ii, fflEv'J 



Z t * «« ^"T 5 4 *fcl* 5 5 EK0>***S 

[»#*5 7] ttE»**«WWWJ«** LTftfc* 

NH3**x-efey. WE»**li**»5c*^^ 

r ^ t? I* O "C * 6 - £ ft t -f 4 5 
4~5 6<D?*>. LW-«E«©*t*W©M 

[«*«5 8] ttE=F3tt#*£WE02#*£*Jffi 
NH3*Xtl4, 9 6. 5:3:0. 5 (D»EJt^«« 

c t ftftSt 5 7 Etta>¥«{*SflU> 
[8t#* 5 9] »E^'Ja>Mt^9°>^^ 

v(=«iB-r4xstfi*. mEvy3>sB*<H^««* 

«it*ll*a5 4-5 8(D5%, ^W-«E*D' 
[000 1] 

[0 0 0 2] 

[0 0 0 3] z*i&0>Jt**»fc-ry-H6»R»*ft 

o° ca*i5i-t©s»»<bft«*<fflt^e>*iT#fco 
[0004] ssaftxaii, a*. *<DSrxs<t Lt* 

•ft* /<-■ r-r if 

*«-e««Lt, i/ya>M^(oa«S^blB»fitftW 
ML. *»ftM**t4->Ua>l*^ XI=*<B 
Kfcxa^fcALTl^o Sfc&lbXgT'l*. 
8fijS**l*T-/U3*> (A r) tt^f(D3Fait#X*B*"C 
v'J=i>^tt:ft^SLrLN<igia-C^6 0 0 o ClCtt 

±<Dsa*'cKii-r*. ->y3>*B(DB<bi*. *a>*» 

8 0 0° C fiLtCH»»? ftl^ LI**** t»A LfcS 

[ooos] a*. z(D*5»IWMba»S«fflLr*> 
y3>affilcvy3>B1bBft»*Lf=««. 
fti/i/'J3>M1»tt, IHbKOWEtttt. U-*« 
3M#tt&£rt<»**i'&G>l** «B*< (10 0) ffl^&ic 
EfiLfci/'J 3>SJm*fcB*lcB&*lTl*fc. *fc* ^ 
*0>MlMbttflf-eitJ* * tifc > y 3 >KftK-c li* £>BI 
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002-261097 



[0 0 0 6] Sfc. (10 0) ®JiinCD<feCDS^aicK 
HlLfc«»->ij3>^ IB««±f=*^Tit LT (1 
1 1) ■(=B«*-**««*> , Ja>*T?l*. IfcBlblMB 
Sttffl It •> 'J a >»ftB$»A L 1 1 , (100) B 
*aic|SfS] Lfcy y a ><;> v y =i >B<bK(cht-<Ttt<b 
i/i/'J a >H(D*Wtt«lttf*L < » < , -<Dfc 

tf>^H;6<s > y a >«<bBi? it BE fttt, y - * mat 
Wttt*r<DMMWtttf*«Tfcy. ttfflt«»#i:*> 

y 3 >»HbE(DIKB*ii**1±-&i^^feofco 
[0 0 0 7] iS*i::fci*Ti*¥»**»&±«tt 

a>aft*<b*BO)"^ft imss-co * l a* * ^Jttttff tta>'> 
l*I£<b&J£igj£(D;&fiH> #1= »*T *«ib*<** < . , 

[0 0 0 8] u5Lfc, a*©»Bibxaic*5l+SHB 
S«»L«k5tLT, ft*<©«Sl*K^Pirx#tt^ 

&*lTl^4o 1 1 -2 7 9 7 7 3^$B 

fE«(7>ft«^ x*-*;U • ?>fyi7 h • - <<> 

1 9 99 (Technical Digest of International 
Electron Devices Meeting 1999) „ pp. 2 4 9 — 2 
5 2fEK<7)ft«. 0 0 0 v>tKv>0A . 

• ^>fljHX7-< • -r^y □ v ■ ^viX h • 
- —'hiK' ' s<—/<—X (2000 Symposium on VLSI T 
echnology Digest of Technical Papers) % pp. 7 6 
-1 7 7C=BBa>tt«T?l*. ^5X^*(=3FS14#Xt 

JStt*XlcB*»^©«^«<b*»»»l=lT3b-a:«ct 
■C. «iF«BJRO*l=J:*->ij3>M(Dtt<bStft^tt: 

[0009] ^ti&<Da«r=fc^Tr*. TJStt*xo>^ 
y^h> (Kr) ^isst (02) s*#xicT-f^pa 

^0*^ytMlC^fi£LT4 0 0° Cgjg(DSJST*i>y =3 

wit. »WEttt*«L-ci**. * 

fc* coMummiz^tm doo) BttrtoflhaB* 

"J a >«Bl=**aHttlHbBaft<»6*i«. 

[0 0 10] 

JWStttfffTMi, B?ttBKo*«ttBLfeM1bftfToT 



y a L^»&*iTL>&i^ woy a 

®(Cfcl^-C&)2 nmBflE15lT0)BfcKISS*-r4vy 3 

>BflsBTfI*ft»*«t^y— ^««»1tt»*ct3ft<B 
**\ hlUUiOi&ttSBBIbftKffrCKttB 
tkBh7>9X«a>XBld:, tt*0)fmibKftffiJ:Btt 
i:|||l?fcofc. 
[0011]*fc. h^>yX*<D&<bK^<D/1^ 

*/*>n.y^yfc£\ i/y 3>BftB+i=«*t h>*;u 
ew*t*4*^ica5i*-c* y— ^raoiiiattJfBflm 

1£<&3£B#tf]&lbA<. £/ya>B<bK*tt*cDBxBlc«fc 

[0 0 1 2] m 1 Iitt2*0)^^ 'Vyiy^'Ji^l 0(7) 

[0013] 01 &&Wtt&lZ* Z?^vi/=L*=E*)m=i- 
1 0(ipBfe«lM*n&(= K— ^**Lfc*>y =3>*«1 

1 ±i=»j«s*ir y . «e*> y =3 1 1 ±ici* h 
>*;uB4b«i 2^Lt7P-f-f>^"hI8i 

3ttBBBBItBl 4lcJcyBfr*u * &i::WE:7 p — 

hm® 1 3±(cii. iatBBffira$fe»E 1 4 

S<rLtP> hP— ;U^f— 5A<^fiK4*Lri^ 

hMl 3lT©ft^««1 1 Ap^lC. 
nSa&*L^I* P S(DV— X«« 1 1 Bfccfctf KW>« 

[001 4] niKD^^'rya^^'Jl^i o-eii, U 
Bp > h P-^^f- 1 5 iMBBMHIfeBB 1 4 

[001 5] ^ct\ aiaj^^'vvi^^'j^i o 

t?»&l=l*. »BKi/-f>«i ictv-^««i 1 

p— ;uy— h««1 5lcBr360)jE(D»*a^«ffit83llD 
■r^-^ic^y. WEKU-f>*«l lCifi«l=fi(t4 
*D5la)tt*^a**ifc^-y hxu^7 hP>$. SUIEh> 

1 3*l:?lAtS, 

[0016] *fc»#a**ifc««s>H*-r«»*ic 

I*, »Ev'J3>S«1 1 ft4LM4V— 1 BIC 
Bfr3eO);fi*«ffSBlftlLT. OT7P-f h 

1 5lcpfrS<DK^fflL«E*HiaL. «TE^-V*;u«« 



(6) 



<ftffl2 O 02-261097 



c ^©s? 3ft*«iai-r -a . 

[OO 1 7] 02 (A) I*. @1©77";va^'Jl 
Olcfc^T, frC^a— r-f >^y-nn 3, 
fllEh>*;HHbRl 2«S«ktf->'Ja>»*l 
Br®©/<> KttSRS. «Ba > ha-;uV- 1 
5l=RRRffiSW»LftlM*RI='3l. v C?*-rBI"efc*. 
[0 0 18102 (A) £#R *SIEh>*^*6 
2li# ; r>->-WU/<y 7£fl2l£U fflfB->'J3> 

s«i 1 «*>©£!»* e c ±(»mT-* < fiiE7i='— T--f 

[0 0 19] C*tf::»U 02 (B) I4flffi3> ha — 
5l=«£&*RE£EP»Lfcttffi©'<> 

[0 0 2 0] 0 2 (B) $#PS-r*|C» RER£&A-R 
E©EPflai-<fcyflJE h>*A4§S§Rl 2©/<> KRJSI* 

[0021 ] C©<fc ?ft?7 ->^* 'J^ 

2 (B) ©sfcRlcSSl^TREHfttfTVi'-WI'Sjlja"*' 

6. c©fc»l=l*«1BI" 2©H»£*'> 
IME I* 1 2 

s-e-fcit^i-ii. 02 (a) i=*-t#«#&*M*R<-*s 

lvc*RE**=M'4»©R : f-* < RE h>=M>R<bR 1 2 
[0 0 2 2] 03 1*. REh>*>Ht<bRi 2icgi*a^ 

*i*R»fc . WE h >*A*MbK 1 2 h >* 

7UR3K©BRffi*fc<»HR£*"*"« 
[0 0 2 3] 03£#BTt'5l-. SFlE75-v*>3.y 
SST1 odjSl^T 1 ~ 1 o«»©tsa*ftBl^8L 

k^t-f&t. 02 (B) ©R^&JtffcRKasi^TRE 
h>=M/»'ttRl 2 left 1 OMV/cmroiMBltDU 
fcifnl-. ft 1 A/cm2(D h i/*A"RR*«RE h 
;utt1bHl 2*43StiSwi:*<iE***i.*. -*» 0 2 
(A) ©g«*iWM*»-CI*. RE h >*iWHt« 1 2 
'J BtollfAMMV/c 
m 2©li&|Cl 0-15A/cm2ElT-l?fc£ 

C©fctt- «(077fva^UI?10-C 

i±. re h >*^unbR 1 2 1 LTiftfanmin&s 
•fbR£«iv 0 3(=fia-c*Lfc«*-S3SWi±**s 

[0 0 2 4] w*il=»U ##ii^ia*fil6L«t5fc 



h>*vnntigi 2©«#-«ai»tti*H3*i=a«-e 

*L?=<fc5l=fElbU 1 OMV/cm(Dt#SBl)lQLfc 

^fc^yiSEPJiamfM-fc^-tft*© 1 A/cm2© h> 
rMfRRttRSRSrri-i:**^*^***®®* ** 
#iX*M*Sl-*><+-i> 'J— * *3S*<*:£ < it* LT L* 

[0 0 2 5] SLha-<fcl«*»ftt 

fc8r&T-%sift¥£ttgRfc<fctf^®£*'*£^" r 

[0 0 2 6] *S?S(nft©Slli. 'J— $R3it*<'J*S 
< „ Lj^fcS#EP*DB#(:::fci?ftRRRS<» h>*./URR 

[0 0 2 7] *^B^©$e,(=flfe©SSI±. RERSttR 
SRofciliRttRRisJtlPFRRtt^RtMiR. fc^l^ 

[0 0 2 8] 

[RH*»*-ri)fcto©^ia] *RRI*±E©RH£. 
R3J?«1 l=ERLfc*5l=. ->';a>SS±l:e«*ii 
fcSim*R-C-&or, REB«*RI*R**« rrrr 
*<S!Ri*R£ffil=*H^ R«#R+A«Bl=fc'+**y 
t**-r -5 * r> 4M»*-C4t! = t * W»t 
»Rl=J:y. *fcl*RJMl2l=ettL.fc.fc3(=. RER 
RttR+l=Rl*-C. R»RRI*«E*>'Ja>«Ri:a># 
RififtKiSlvCt., «RR+*»* = 

«£-r*RRaiER©Ra*Ri=*y. £fci±R#3S 

3 |=RS Lfc * a l=, RERR*Rl**> 'J a >B*RfcR 

£ y ft y , mm<p*:mzt5i*Tmm&iktfm.'M~te & 
c t *»«fr-6R*a 1 2Ea©«m<*R*fc 

l±H#R4C:ERLfc<fc3U:. RERRttRI*. RER 
ai»-r4R«RC=te^-CRKW(=R<b^-f«R©Rl« 
4*t 4 c i « Wli t *»«a 1 ~ 3 © 5 
fr-RE«©BR*frRl=«fc y . *fcl±sS^^ 5 l=ER L 
fc*3l=. RER**RI±* RER+A»l=fe^T»R 

tfyizmtv* mmoi&fiLm-? & =- £ £ft«£-f sr* 
«1~4©5*», txr*i3& v -RER©R«#Ri :: *y- 

IE v 'J a >»«±I=»R* tifcRRRt . »IIB*fe^R-b 

RRRI*. R«RR^R+*R*y*tte««t»-*"* 

i*R«f<- l J« *fcl±R*«7l_E 
®Lfc<i:5l=, RERRR*l=tet^T. RRSRIiRE 
v'J=i>S«i:©^®jfi^l=i3l'>Tt, RER+*ffl«fc 
y c t SRRfT 4R*R5ER©*MW*RR 

i:*y. *fcl*R*R8l=ERLfc*5l=. RERRR 
li-> y a >RR1kR J: y ft y . RER+*«l=fct^TR 
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5t=. fJfiE$&*§&l*. frtEmffitJg-r-SKSSI^fctxT 

imwc^bw ^igrofflfie^^-r * - 1 £ ft® t 

*y. £fcliiil**1 0lcfHmLf=J:5lc. ffIfE$feSiR 

fr-*IE®(7)3U?<*&gl=J:y. 1 (-IS 

KLfc*5l:. fiJfBSfncomS-ttcl*. B«R3$£3ilg£ 

^Lti2 ©i«*<wstifc ^ t * ftat -r sis** 

6-100)5*,, ^1^h.7^-*iE«(03Ugfc!ggKcfc 
y, *fcl*iS**1 2lzfBKL.fc.fc5l::. v'J^^M 

tcfcyfe-S^fEH^^^^y^Slcfc^-C. BiJHE$& 
Stlgi<7)l^*i.*>-:*;ii. gfilSJgMl**^.*: y ttflSE 

l=<fcy. £fcl±if**l 3lcfEKLfc.fc5l::. fllEKV 

(D^Sia^l-JJtNTt. fjSE^4-*S»cfcyi§^*C<!: 
£ftStf<r--&iS**1 2fBKro-F»f§tt*aH*>^ 'J^ 
glCfcy. *fcl*li**1 4lcfE^LfcJ:5lc > fflfE h 

>*;nft«Ri*-> ') =i is&.mtm& y ft y . aiieu** 
m - ts l v x gs§»js *<S'N= ft * c t £ « t -r ss* 

*1 2*fcli1 3fEm(0^«2§tti#^tM : E'J!ggl::«fc 
y. *7=I±IS*II1 SI-lEKLfcfe^lc, «rKh>*;u 
IfeltKli. flfEmffitJS-rSR^S^fc^rHSMir^ 

-14(7)5*.. l^ftfr-aiBKro^SSItt^SStM^ 
Utt«l=*y. £fcl*IS**1 6l=fEi£Lfc<fc5l::. fl 
IB h>*;Hft«Ri±, fjfBIS+*epi=fcaNrilSfl*)i-K 
<bw SSI©*!/* £=rr -s c t sftfa-t-t sis** i ~ 
4(7)5*.. Lv-r^-^iEao'FifiEtt^tt^^g^ 

BC:«fcy. *fcliIS**1 7l=IEtEUfc«fe 5lc. il± 
lev 'J 3 >i£1bR£fl2J«-f £l*I<t . fiJIEv'J 3 >mt 
R(7)£@£. ^bTKm^v^^NH+irSSL, 
Sigi £#frc i: *ft<a«b-rsem*R(7)»^75;i(= 
,fcy. £fcliSI**1 8lc|E®Lfc<t:5(=. gfrfEM<b7k 
i7yAANH*li, A r*f;l*K r <fc y glfll-S^jt 

X £ CD;1£ #X 4 1 1= $ ixtz -7 4 >J Q 3S ^7 X V ,fc 

y^fiEstv-sctsfteti-rsis^i 7iBecoigm<* 

K<7)^fi£75;il=J:y. £fcl±S8**1 9 K8E® Lfc«fc 5 
I-. tfJSEv-f-^naS^Xvli. fl!BSS±lcfc^ T 1 
0 12 c m-3ia±0)IT!ggStf & d £ftgi<!:-fSIS 
**1 8fE®(7)^m*R(7)^fiE75>*l=*y, *fcl±IS* 



* 2 o icfES Lfc * 5 l=. fiJf£v-f ? □ 3S ^ Xvi±, 

fljfBSS-ti-iis^-c 1 o vKrFo^xva&s^rf s 

£<!:£fta if -5.88**1 8*7=1*1 9fEKcDR^*R 
(7)^fiE7f ;i ic J; y . £f=l;tt8** 2 1 l=IEK L-7=«fc 5 
l=, fijfE^fcJ:tf7Ki?t£&JSf£#7rlg«t Lt^TJX 
I*. NH3#XT-&-5>c<b£ftia<!:-t -518**1 8-2 
0 (05 *>. U-r^-^fEKroem^RO^/StTajilc* 
y. *fclilS*S2 2(=IEeUfc<k5l-. HiFfBM!Stfc«fc 
l/7k^^SfiEfi6»5c^i: Lr#fc*'XI±. N2*'X«t H2 
73X(0;S^*-XJ:yft*zt$4#at-rSiS*«1 8- 
2 0(75 5*.. LN-r*i*N-HfEK(7)^«:R(7)^fiE*^l= 

<ty. *fci±is**2 3i=tEmtfc«fc5i=. mnmmit 
> ') => >m.m <fc y ft y . fiiB^ibigitfifEv y ^ >s® 

(7)^bl=<ty^fiE*^-5Ci:^1fai:-r-5iS3j?iI1 7- 
2 2(05*.. L>-rtl-^-*SB®(7)^mi*M(7)^fie*;*lC 
& y . * lilS^H 2 4 K f EK L tz <fc 5 1= . fltlfE v 'J 3 
>aS(0^bli. b!IIE->'J=i>SS^. Kr^ittS 

x*i-)f^$4xf = v-< ^ pas^^xvicHis-raxgic 

<fe y Mft Z *i •!> - £ £ft» t f SIS^H 2 3 EttORtt 
<*^<7)JBfiE*;il=J:y. *fcl*i**tB2 5(c|EtEUfccfc 
5I=. l»E->'J3>llft»*. fffBaS(7)lSiSHbl=J:y 

c t ^ftat-r -sis^is 2 3 fEKo^mwii 

(D I- <fc y . *fcl*gf*iS 2 6 (rfB® Lfc«fe 5 
(=. iSlC^'Ja^blSMtilgi:, tfFfEv 
'J 3>S£<b|g<7)g®£. A r*fcl±K r Jjljatftl*^ 

x t co;i# 73 x $ tit t -f ^ a as y=y xt i=a 

SL. flfltEvy =]>SHbBI(7)a®£a^f£x*I«!:«fcy 

ft*ct$ftSifri.gm<*ig(7)^/S755i(z«fcy. 

l±SS**2 7(-fEmLfcJ:5l=. fflfET^^aaS^^X 
VI*. fFlESS-hlcfct^r 1 olZcm-SmJtcom^SBJg 
C t ZftWlt-fZtmiM 2 6fE«c(7)eB«:|S(7) 
»**3*l=«ky. * 7=1*18*112 8l=fESEL7 v =J:5l=. 
fIfBv-f-j7PaS^Xvii. B!IBE^B-hlc*5L^T 1 OV 

laTco^xvme^^-r s c t z ttmt-r sis#is 2 

6£fcl±2 7tEK<7)gim«:^(7)^iS^;il=cfcy. *fcl± 

is*H2 9i-iBmLfcj:5i=. mtmmts&iffcmzm 

ft® <t"T -1.11**2 6-2 8 CO 5*.. L^^-*IEK 

(7)^m<*K(7)^fie^l=J; y . *fcl*IS**3 oicfBK 
L7=<fc5(=. fIfB^mfc<fct/7Kig$«JS/a«-7Emi: LT 
^fc li . N 2**X i: H 2**X (7);!£ 7b*X <fe y ft -5 c £ 
$:&&£? -5.18**2 6-2 8C05*.. l^*l^-*tE 
tE<Ogimtt:Rc7)^fiE*;£l- J: y . *fcl*IS**3 1 (effi 
®L7iJ;5l~. fHESSI±->'J =j^£S«fcyfty. UIB 
^bKl±fIIE-> y 3 >SH(7)^1bl= «fc y ff$»«*ti-5 c £ 
£ft£t<t-f £18**2 6-3 0(7)5*.. l^tiA»-fllB 
tEc0^m<*Kc7)»/iE^;£[=d: y . *fcl*IS**3 2 irfE 
tELfcJ:5l-. OTB->y 3>^ffl(7)^bli. fllEv'Jn 
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^xvicmg-r ^xm^ y Hft*ft4 c t 

^^IB*iI3 1lHK(0^<*K©ff^^(-<fc u ^ *fc 
l*R**3 3lcE«Lfc*3l^ i}Ey»j3>ftfcI 

y. ^fci*is^3 4iciHmLfccfe5i=. ->u=j>a® 

*fcl*»*a3 5lc|B«lLfc 
±|:fil\T1 o12 C m-3gl±0)*^BflC**-r*Zi:S 

a^xvi*. «nB*>"j3>«Bi-tc=a3^Ti ovblt 
cD^xv«ttft*-r*cfc*«rt»^-r*«*a3 4* 

fcl*3 5|HK0)RflH*R(OB**a(=<>:y. *fcl**# 

ii3 7i=iE«Ltc^5(c. ttES*S«J*J«HcSt£L 

IS3cJS3 4-3 6 0) 5%. ivfti**— *gEtE<DRSH*K 
ttffi^JStt#Xi:|iJE02#^fc»ENH3#^i: 

I*. 9 6. 5:3:0. 5 (D#JEJ±"C?(&$o £ ft£> C <t £ 

^@£-7>r^ naft^x-^icEB-j-sxa-ei** «rEv 

H*ICB1B£ *i* C t fc* «■ 3 4 - 3 8 (D 

o*>. L^*i^-aEK0)R«i*Ka>^**5*fcJ:y. 
^/■-liIS*Jl4 0lcIEKLfccfcd!c. v'Ja>Sfi± 

KibAxic ^ y > y =3 >»<bH*^a-r *xat . 
ijev'J p >»ftK©affi*. aibTk*^ v*^n h* 

t-r4*»*Mwso«a*ai=j:y. *fci±s*«4i 

lcE«LfcJ:9l=. »EWk**7v*^NH*li, A 
r*fcl*K r J:yaii*Lft^5S1±#Xi:. fi*fc«fet;* 

? P»?7X7i:J: y fl^rtSti* - <t £«• 
£1-Z>tm&3 4EK©*****®****! 11 * y • 
*fcliHl3Ml4 2(=EKLfc*?l=* «Bv>f*a2ft? 
^X^li. WE*>y=3>S«[<DaffiICte^T 1 Ol2cm 

Bma>¥«iM«0>ttt*fti=* y * 4 3 

icE*Lfc«fc?i=* s»rEv-r^pas^X"7i±, bjev 
y a i/aifittSBi^ast^c 1 o vuiTcD^x^me^ 



*t*c t *«3Mi 4 1 *fci*4 2!e«c£>* 

sn*»«o>»3t*ai=<fcy. *fci*«3Mi4 4icE«L 

fc«fc5i::. «TEK*fc«fetf**S#rit«»5c*^ LT# 
fctfXI*. N H3#X-e*4 I i *tt«i:f *«*«4 

*i*|::*y. *fclt«*a4 sirfEKLfz*?!^ «rE 

#x t h 2#*«>«* # * * y *« c t -r *» 
*3S 4 1 - 4 3 <r> 5 *> . i^*i^-*E«o>*SM*»« 
a>«3t*ai=«fcy. *fcf*»#a4 6l=E«Lfc«fc3 
(r % HlEvy3>»<bKI*. UEy'Ja^I*, Kr 

t4lii:*«M**i4Ctt»ii:t4»W4 1 

- 4 s o 5 *> • L^rsh^-aE«o*nM«*«a>«3i* 

3*l=*y, *fcli»*ffl4 7l=EltLfcJ:3l=. 5/'Ja 

>asfi±u:* »<b»3ii=c*: y > y => >»ftK*^"r 4 

X8£* «TE*>yP^^blH<D*H** ArSfcliKr 

a?7X7i:«»i, uE*>y3>»ftRaH£3t*-r 

4iH^, «E**4#tfc*>ya>IMt«Jt^-^« 
a*^*t4i8t **t?^fc *l#»£-i"4¥SH*»S 

a>»fi*a«cj:y. ^fci*a*a4 8(cE»Lfcj:a 

(C. flJfET^^ DJl^7X7li, ffiEv'J3>Sfi(D$ 
ai;j3^t1 o12cm-3^_t<7)m : PSJt* : ft^4C < hft 

«at-r4»3R*4 7E«©*s<*»sa)»5t**iCcfc 

y. *fcl±S*«4 9IcEKLfc^5ir % fllEv^^n 
St^Xvii, ffirEv'J 3>Sfi(DSffi(c^t^ri ov 

KJL T CD Zf =z> X v « tt £ *-T 4 d <t * « £ -f 4 IS * S 4 

7*fci*4 8E«a)iHI#Mt«a>Wt*tti=*y* **= 

l*»3Ra5 OlcEKLfcJ:3lc. «lES*»J:tf*** 
S»att4H*S4 7-4 90)7%. I\f#t3^— 4tfi 

e^^ftsffiosig^iiccfc y . ^/iiiis*3S5 1 ic 

lE^Lfrcfc 5(^> KlESm*5<fct^*fg*18J*f£»7C*i: 
LT#fc#XI4. N2*»X<b H2*xa>SB*#X*y«c4 
Ct*»»fct4»*«4 7-4 9(D7%. l^Ttlfr- 

aE8©*i» w©M*ai=* y ^ *fci*w«5 

2lcfEmLtccfc5lc. «Ev'J □>*B©Bftli, efrlB 
•>'Ja>»Bi*. K r 4^Stt#x*K»*« 
Lrtfe^t(DjI&#Xtl3*Shfc7-f 
^□Sft^X-7lzH|»-r«xajcJ:yS8fr**i4CtS 
»«tt4B*94 7-5 1 (D 3%. L^-r*L^-3SEK 

(7>**ftsa<DSit*a^cfcy. *fc(iis^^5 3iciE 

KLrzcfc5l=. »E^ "J 3 IMHbir*y» 
ja**i4ct*«»«i:"r4»*a4 7-5 1 <D5%. ^ 

V*i^-«Etto)*tiM**«o«a*ai=*y. *fci* 
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y- hssswtsigi £ i**4-r *>¥3H*gga> 
SiiTJiilc <fc y . £fcl*SS*JS 5 5 irlEfELfc * => l=. 

T1 o12 C m-3]U_t<D^?gg£:rf-5c4£1**4-f 
-&M*«5 4aEK<D##<*^gO)Silg7?;*lc«fc y . Sfc 
liR*«5 6(=lM.LfcJ:5l=. «e7<^na^5X 
vli, fllBv'J 3 >Sffi±|cfcL>T 1 0 VJUTO^X 

Etta>JHMMMta>tttAtti= «fc l J - £fciilS#^ 5 7 
ictESLfc^l^ lifiBEMm£til»£J*#5£X4 LT^fc 
#*tt, NH3**^.T-fcy. «TSE&fSI£fllJSj£#7cifi4 
L T#fc #X liO 2#X T? fc£ C 4 £ 1**4 -T §IS*£ 
54~56<05*>. l^*ifr-JSiEtt<D#3*tM£S0>S 
Jt**l=*y. *fcl±IS*H5 SIcfESLfcJ:?!-. fl5 
IE^5S14*'X t BiIIE02*fX<!:fIIE N H3# X 4 I*. 9 
6. 5 : 3 : O. 5<D»EtfC-tt*&$+L-5 C 4 £1**4: 

-r-5»*«5 7K*a>#^«:«a©ajs*^i=<fcy, * 

fcl*sit#£ 5 9 l=8EK Lfc <fc -5 «iT8E-> 'J 3 >S@£ 

g£*i-5c4£1**4-f £SH*iS5 4-5 80>-5*>. I* 
f*i.^-aiESia5*®<*Sffiro§Sit75;ii=«t y . fl?i*-f 

-So 

fl£fi£<**lfcS^bl!IcDS®£ A r -*>K r £±4-f.5^ji&14 
a** 4 4 *m £#*; # X 4 #X <P iz ffijj* L fc 

T-^dft^XT i= wg-r s c 4 1- <t y « itriEiUbii 

&mizmmtf&m-rz>„ frfr&mitmmmz&mLtzW. 
mimtmimmmz&^Tn&mzmvL&immzte 

v y a >gjb!la)$ii:i1ki$SI LtzCOt mmtem 

[0029] *fr*ft«1*R4ft3-eii. v 'J >ll<bK 
*J«U:*HM-4*#tt/<:/ K^-v 7«*I=HM* LTffF 
fEM<b*H£(::*H& LT J: y K^r-V ^lt*< 

^.fcyt^^tcitgim^^^rsfcw. iK077f> 

a^t'JI 0{Cfcl>T«JfEa> hP- ;uy— h^®1 5 

£fcnn£* u fiiEm^ro h >* y >^*<«imfl*ji=Ri 

jt£=h.&o 

[0 0 3 0] c*uc*tu «irlE=J> hp— hS1£ 
1 5lc8$jX^maE£Bn*DLfcJS#l=li|!FfE^S»:^ffi 
ig£«J«-r-S^bK^ilEfc<*:t/a<b«l§E©/N'> h*«it*>< 
£H£t-SA<. *<7>I8L fHEaib^«roMfiElcffLvfIiEiS 



*Z-J\,m&-\ 1 A HU9 KPVIi, SlfE^m 

fr^^^jai^wic h>*y >^-r*ci4A<pi^i=^ 

S. fIiEK<b^ltSiD(=^fiE**vf=a<b^l*/<> K 
4f-vv^A</h$L^=i6, ftXZHZfcv hP> 
l=*fL-Cli/-K-r>->-v;ufEtM4 L-Ofeffl Lfcl". 
[003 1 ] *0>*S^ ***S.«fMH«3tS?5<v5' 
^^y£l±i;4&4^&TifSS14¥#tM^yggro h 

>*ji>t&mmt ut«5 w4i-«fcy. y-?a3S£«& 

Loo, P8*(rS £|S]-t£l± -5. fc&lM±I!i 

[0 0 3 2] *^-£&®l=aiftroS*LfctfJiBcD 

4, a^£«Be7cX4 Lx-^ii^xtmm^mf&Ttmt 

L,TSt;l3*tG>m.-£1SX'plzmi$.Ltz^'(<7n-gi73 
X^I=BIS-r-i)-4l=<fcoTt^fiET?#-5)o cc0J:5(r 
L T tifc^bffili^i* 4 L TI*&^b^0>iiSJi££ 
-SP©am*<BtrlES^bK4->y=i>aS4 
©l?BI=jgm L TIES 2] £jg*D L , - » y ©^XA<KaBI- 
JgmLTTBlfMro^bieiSISlgES^/Sr^o *N^*1SBE(0 
K^lb^t? l±-> y 3 >SS 4 a>^SI=3im L fc^^lc <fc 

y F&**<igfo*tt. c4xi=#u^*i= h^-v^*tifcm 
«i=<fc-5y— ?^<»igs5*<aisw(=SBf**i-So -r^ 

fr*,. ^<0«fc-5^755*T'»$fi£*^.fc^^bMli, S|t*l= 

^S+t-STK^Ofi^, ^®SJS«S:icLT 1 o12 cm 
»*L<I± 1 011 cm-2felTT7fe-S(t>*<»*L 

[0033] *f|B^ro^^«i:^CDffJ)*735il*, 5 5 0^0 

K£naLr^*7Km£BJigi*-i±-5-4/cC<. ^*<DK 
m^S£lH!g*-t±-SC4A<T?^-g) <> ttlWBt 
i> aibK fc i> t Mi^^b^O JKfiElc L> T t P C T* 

So 
-So 

1 0HJS^JB) 04 (A) ~ (C) I*. *|EBjroSf5 
1 (DH*6»^I=*S. ^5X^SfflL>fc^S-C*(D^fb^ 
ffiMSlfl. fc.i:^A>S^bK£fi6ofc*#tt:S@(DS 

[0 0 3 4] *:||^S^^^I=*5t^Tli. StDlcH4 (A) 

7K^£»*-rso <fcym<*B*ii=iji^-rs4. *mm*m 

*IStB&£*fi3I4 mbA9& £ff 5 o 
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[0 0 3 5] **T. B5(D^Xvffl3!36Wca3l*T* 
b _ y. o 2^^^*DI^A r ^XJSAL, ^tlSK r 

uriaaaai oi«(de** 

133Pa ( 1 T o r r ) aftl=SS"*"6o 
[0 0 3 6] *|:v'j3>£fi1 0 3^. }ffl£fc^t8£# 

0 4CS^ tUH0)Uft4OO%adEI=K 

se-rs. «riEv'j=i>afii 03^^200-55 
B«©ta)ttt4. fflffiv'j3>sfii 03 1*. mmn 

[0 0 3 7] ^lCH««3fig1 0 5^b7V7^7^> 
XP'Vh7>Tt10 6|:SiSa3tl<2. 45GHz(D7 

»|c»l+b*ifcR«(*«1 0 7£S1LT. WK«l«Sl 

-^u-hi 0 2*6«nB»aai o n*iu:i»As*ifc 

2fDETI^SSSc7)K r ^X"7*<JKrt**lSo 
S7-f^Pa(Da«Stf900MHzgtlsl±»1 OG 

H*a*filT(DttBI=**vli. aTi=a-<*ii»i*isfc 

[O 0 3 8] B5<D«l*i::fcl v Cv* , 3 — h 1 0 
2i:lffi1 0 3 (DIHIW*. *Seifi^fi-ei*6 cm(C»ffi 

■r * o ::<Diawi*«iM$ 5 y K&tetitR** prffi t ft 

So *M6»»"CI** 7v7^7-<>xa^h7>ft 

»0)*46»^t 7-f 9 p*S»1WI:»A It 
^Xv*BiBLTfcJ:i\> 
[0 0 3 9] fllBvU^VSffil 03SK rfl^TJiS 

[0 0 4 0] 0 6l*«HH*>';3>Sfi1 0 3*ffllCfe(+ 

-C*y. TO«B»31S1 O I^Vf^nStel 33 Pa 
(1Torr)fl)E^ 1. 2W/cm20/^-t' 

[ o o 4 1 ] b 6 i=. *yfi* 1 »a*<o K r 

0 0om-1ttiKfl!>*«ft* f Kfc^^*»L, #)3 0#tf) 
3 0»(DKr?7X7»»lCJ:«. a 
I*. 1#IBflOK r^XTaWtHSL-C. 
[0 0 4 2] i4 (B) CDXaiC^lNT. fflffiv 



^r; — ^— h1 02^b9 7/3 K r/O 

3Pa (1 To r r) S»=*l»Lt6<. Kr^i 

[0043] *mmmx*it. ^o)jg^-«a*o*ic<fcy 

fIffivya>Sffi1 O3 0)«B*llfcL, »<bKl 0 3 
A^J*t5o tt3Ra>vUa>aHa)j»»ftat5l*. o 
2 »^H20»^l=*yiMt*<lTto*U. 8 0 0° C1U± 

#Mmo*iz*zmtmmv\t. 400 0 cm<d»* 

fc*y*<**±. »±LfcO*RbS#«*U 02^T 

[0 0 4 4] mHZ > m&MftOK r/02©l±^it^ 
9 7/3 iZ&ft LOO, «TlB«lJl£ 1 0 1 rtCDtf XE* 

SSMb*i*fc**<D. ©rt**t*»<bKi 03 AtDB* 

3>S3KlO30)^4OO e CUIUS U 10flfp1 

(DBHbffla*ffoTi^. 

[0 0 4 5] B7*#BB"rSI=, WIEffiSSl 0 1 
l±;fc)7b<&J 133Pa (1Torr) (Dft(=*tttft5S* 

a-efc*^t*^^-6 0 ccDgMff±n*. fljfBv | J=>> 
S«1 03 (100) @-efe£*fi^(::l&*> 

[0 0 4 6] Rfri^H^v'JP>i1bi1 0 3A» 
Z5t*7>f^ naS/^^— (DWA*Jt«)^5X 

7||gS87L, *&|:Kr/02/lp^*ArflX 
|cB»LTtt<bxa*«7-r*o *X^cDBtI^lCA r# 

ffl-rSt-A-efe^o *xaiC«ffl**lt=K r**XI*EHft 

[0047] ±iBa>IMba»*xai=*i x TH4 (C) 
©xai=fci*T«IBIMbB 1 0 3 A±iC>f- 1 0 

y. K5>vx^-\?>^r^/<->^*#^»**aiai»S 

S £ m/i£-f S - 1 t?# £ o 
[0 0 4 8] ±iEa>wc»***tfc*>y 

0)***«**ai!tffll=*yJi*Ufc4:w%. 3nm 
0)^J!<Di> U =J >IMblBI=tel^"CH*flEtMr*C 1 0 12/ 

Bnrte^Ti*vy3>afcRrt<D****«i±. 

fc 0 wntmmfmizK r 7?x^oms&'nt>u 

^ofc»ftKI*HSK*Kt?l o12/cm2^^^^7k 



(11) 



M20 02-261 097 



[0 0 4 9] -£tz. ±IB<D*IW-l?»ia**lfc*> , J=i>» 

itm&mm ttz&ois y a i/&mtmtmi&j$M<» > y 

•J =3 >8ffl*<5fMx5 - <t lift I*. 
[0 0 5 0] a Bit. -hlE<D*BB"e^fit*4ifcv l J"a> 

##J6B*mvcB^fc*©**«. fc«LB7<D|8* 

liS/yaxD doo) p(co^T£>t<7)-e&£*><. 
doo) ai=H6rift(7)*fa-ctra«cD<siR'*<»&*t 
*. 

[0 0 5 1 ] maom&Vlt* K r *(D»St(D#J±£3 
£fcffl3ISrta>I£* J133Pa (1Tor r) 
l=RffiU ^7X7lMl*SfiSS4 0 0° CTft 

[0 0 5 2] H8S»Bar*l=. y'Ja^BftS+OK 
rffiftriT*(D->'j a>aH*^5a^*i=o*tr«* 

L . v U =3 >»<bK*ffl-l?li 2 x 1 0 1 V c m2f§jg(D 

ga>»fl:Kli* T*0$/y 4 n 

m^CD^itlCfcl^Tll^OK r 

[0 0 5 3] 0 9li. ±|H(D*IK'U»e>*ifc*>ga>M 

teKicoi^x* g— ^«3ita>BMn«#tS#tt**"ro fc 

« LH 9 (D«*fi. *>g 3 >tt<bR<DK»A< 4. 4nm 

(DJi^icoLNr^to-ete^o fcb&0>fc*>, S9*ic(i 
»<bK^nfc«ri=K r zf=pX^(Dmm^ 1 n^U^'Dtz^ 

[00 54] H9*#It*l:, Kr^7X7^H 

*iTfeft^ofc»*a)vga>MfciKa>g— * Battel* 

r/02"7>f^Pa^X-7lcJ:*ttHb«l31Sff-3T 
»6s|x*»<blBI(Dg— ^«3IH*ttS*yat#-T4c 

ck y KBtMRME* £tt Lt*6Kr/02»« 

y iMt**Lfc-> g 3 vKibHJ: y tB-t*icfii+* y 

-9*«*<2~3ffifctt'J>U #*l=ft»ft«g— 
&Sli, *P>i:»LM. 7 nmSS^iliDv'Ja 
[0 0 5 5] B1 0li. y a >»fc 

ibs-a-raiffiLfcjsas^-r- fc/suan o+. Aiia 

*©IWMbKa>y-^«3!E»tt*. ^fzOliK r ^^X 



lTofc»*(D*>ya>iMbKa>y— ^«a»ttt. 

ttfBK r ^yCT'MDBBRtDft* UfEKr/O 
2^ X7 [C £ fttttbSfto J: * y 

a:H»fc»Dy— ^wfctett***. ftfc^9*. mv 
li. «T7tawr«M<bw=-3L%r<Dy-^ 

[00 5 6] 0 1 0*#fiS"r^lC. Ot^t, K r ^ 

xv^cDBiaxasiMSLr^^XTiMbxa-c^jitL 
feyUa>iftio)'j- *«3Stei±ii. ^v^mmt 

||jfc^Slc«fc£vy=J>»1bK<Dy — 2Kgtf$ttli. o 
T'^lT g «9M*ttl= SLt2-3ffita'>LtU§ 
<Dj5<*>**5. *fc. *«6»«(c***>ya>KftK"C 

li. 5 nmT?fcoT&. JS£*<2 nmOi 

»<bK(Dy— ^aaicEjft-r*. 1 * 1 o-2A/ cm 2 

[0057] *fc % **Hfi»«l=cky»&*ifc->ya> 

MftH(=oL\r. *>y a g a >«<bK#ffl*tt« 

□ >a®|:fcl^t, &)1 x 1 o10 C m-2e V"1(D*« 
[0 0 5 8] Z<D«L WGEtett. *^h + t'J7itt* 

^^T(/)i^lQ BD (Cha rge — to — Brea 
kdown) ft*f(D«*Mtett. 1«BttttJte1±l=HL 

r, *nmtemiz&i)MtfiLtzmtm\t. &*oi&mt 

HtHWft^Lli**LlSl±©fll»ft1*tt**-r. 
[0 0 5 9] ±^Lt-cfcd(c. affl»Si*3t£l»*LT 
^bK r/02SSBfi^Xvlci:y->ga>K4bxa 
£1t5 ^tV, 4 0 0° C£l*3«Sl::*5l*Tt,. fc 

rt> y =1 >icflHxfc*>y a >MfcK*^*-r 

*»*i=j:yM<bK4>fl!)****«^>tt<fty. * 

4bKW<D5ciga>au^/)^>ft<fty, r *<6« 
*#i«cti=j:y, B*^s i /s i 02^®-eo>x h 

> g a >^ib^(7)mm^«ti7b<^:teic*# 4 ttT ^ « fc 

[0060] &\z % mm^&t^mz^x^mm&i 1 

0l2/cm2iilT. M*L<li1 0H/cm2ajSiilT(c 
"T-SZctch:. 5xloH/cm2)JlTgJl<DKrStb 

ctfcas«, •> y a >WbH<D**««tt, 

L T IN 6 t ^ <t * 7L z> *L ^ o 

[006 1 ] ««M(DlllbK«K« < r«fetf)icii. is 
ogscDffeic. ^5X-7tffli^fc«a(Dinbn»i*tRr 
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[0 0 6 2] fcfc. *S6J6^«8T?I±. Hra<DRKa>vU 
3 >»<bR St * *ifc £ c 5 T* 7 -f <? u aft / < ? - a« 
ASjtJfc^XvBSSISTU SF&ICK r/02E* 

E"7-f $ Pjft/^^ — &±tf)Z>mz. J±±l£ 1 3 3 P a 
(1 To r r) SJ»IC«ofc**V-V9 — "^U— h 1 O 
2frib#J±tfc9 8/2 CD K r /NH3;g^;tfX£^A 
U vU3>itlbH<D8®lC#jO. 7nm(Dy'j3>I 
<bRSI&J*LTfflJI£»xTtifil\, ^a)*aicj:*ili 
'J a >3<bR#fl&J*S *ifc is U 3 >^MibR7b< 

(S2 0)iffili) 011 (A) - (C) l*. *%WV> 

m 2 commmi^ &&zr^x-? * jb i*fc«ST?<&K*bR 
o>m*us&+ fc*tfA^4»biiit«ofc*an*»Ka) 
wrest*-*-. 

[0 0 6 3] ^HffiJfcST?*,. 8ftB»*i:i*a5tH 

*»*&t;a<bH^ja»a>fci6(cA r*fci4K 

[0 0 6 4] &TA r £«JBLfcl»(DHM£^"f • 

[0 0 6 5] 011 (A) ©XSlCfcl^TBSO) 

xsss mmm.) 1 o i ^si^cs^l. *i=*>* 

7 — ^L/— h 1 0 2^bA r A^^ALt^IIrtO 
BE*S13. 3 Pa (lOOmTor r) ggClg^t 

[0066] tttt<o«r»axeicfcL\T*sRa*o 
fcyua>s«i o 3&mmm. 1 O 1 4»(c«AU A0£& 

J500° ClClfe^-r^o C(D;gg*<3 0 0-5 5O° 

[oo6 7] 1 o 5*&. ^v?^7 

K7>ft1 0 6fc£l/BSS(*«1 0 7 til 
Lt, VkMMP^lZ % 2. 45GHz07>f^P^ftg 

-r^v-r^ p?«<Dajsa*<9 0 oMHzaitieLti og 

^M3b&ftt\ Vt9-7*b-h1 0 2<h£«1 0 3 

PsiBttaiMsaA^yBiSftaBi^prtettta. teas* 

HJ6^8s-eii, 7v7/^>f>^P'vh7>ft$ffl^ 



[0 0 6 8] Z.0)£5l~A r #XT5Bfi**Lfc^Xv 

ira4*ifcvUa>aiSli«x^;u^(7>A r>f*>ffi» 

14 1 #Pb1<D Ar^X7lI£jftf 0 

[0 0 6 9] 1 1 (B) (DXglCfclNT. v*? 

— Zfls— h 1 0 2fr& A r #X|C»EEJt-e2%a)N H3 

3. 3Pa ( 1 O 0 m T o r r ) ^JglC#0 0 A r # X 
*PBiaSttS^fe-5A r*tNH3»W«^L, N H* 

y=i>*ttMn£Sfl:u i&Ki>y a>a«i 03(Di 
@ici> u =a >^ibR 1 o 3 ctmmztiZo 

[ o o 7 o ] mM0)RISa> :> y =1 >^<bR 1 0 3 

c j* $ *Lf= <t c 5 -e v -r * □ «/ < v -com a * jl a 

^X^BSSKT U *blCAr/NH3S^S 

a r *xi=jB«Lra<bxas«T-r*o 

[007 1 ] 2 6ICIU1 1 (C) <DHWz&l\T±tKD 

s^bKJ^jaxarccfc y te&ztLtzZs y a >£«:r 1 o 3 

3C±i:y-hl8l0 3D£ljS«o *t>ic/^ — 
-yv'ii, ^7t->;^Axa. Hil^fiEli, 

[0 0 7 2] **J6^JBT?f4. 7V7Jl/7^f>XP v V 

7>T+zmi^tzy^x-?&Wi£mi^Tmitm : £:f$.mL 

jg^lrArSffifflLtl^ K r £fflL*T*H«0> 
SJil£*#£-<!:7b<-T?££o *fc % *H»6mig-Cl4. ?5 

X^:?P^X;tf;*|CNH3t/f3l^-Cl*6a<. N2<t H2& 

[0073] **M(D*>y 3>a^bBl»jarc*5ixrj4. 
**<ff«^-*ct36<r>toa)«Ktt»fr-eft«. ^^x 

•7*|r*tR*<»«-r*-tfcJ:y. S/'Ja^WbiM 
[0 0 7 4] S i-HSg^. N-Htt**<**MO>S<b 
*<tty. 5/ya>/->'Ja>*ft«IHB»tt«aE*2 

x 1 OlO C m-2£<g<}qi;t 6*1*. (A r £fc(4 

Kr) tN2/H2a>S**^*fl6ffiLTv , Ja>fi<blB 
*^ritr*»*I=(47k*#^©»ff*0. 5%£L-t<t-f 
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[0 0 7 5] ^1 2 1*. ±&<D*MT?«U«Lfcvy =5> 

s<tR»<Dffi*ttffte£5F-r. fa/sum zonvuzts 

UtA r/NH3^Eifcl*9 8 / 2 * tlTfc 

y. rtRi*ra(4 3p»Tfc*. 

[oo7 6] bi 2 KibRajMustt 

l±. Jft31Srt(Dffi*STIfT»#X (A r*fcl*K r) 

^bli, ^E*li6. 65-13. 3Pa (50-1 
OOmTo r r) (7>ffiH*<»*Lt^<. «M> 

LtzE.ll* 3 3 P a ( 1 T o r r ) SftlCtt- 

LTS<b£*T-3c,hfc. ±j£ttt&«jSfr&l*»*Ll*ft 
#-efe-S) 0 #^4>fl)NH3 (*tcl*N2/H2) 

<D»JEI*1 ~ 1 0%<7)K@7b<a:<, S *>!::»* L< I* 2 

[0 0 7 7] **»»BlcJ:y»&ftfc$'ya:/Rfl:R 

1 o 3c$)ttmwmt7 . 9ts»ofc^ za>Ri±*>y 

[0 0 7 8] *RJ6»»(=*y»e>*tfc->Ua>R<bR 
1 O 3C0>«i*«EE»14S*ISLfc£C*u iHA<3. 
Onm (RRVRJKRIbR 1 . 5nmi:ffl^) <Dt* 
IC. 1 V(DRffiBP*DB»l=fil^r. R«A<1 . 5 n m(D^ 
ttlbR* U t 5- 6«rISl±ti«t^J— ^S3SE»tt*<»e> 

>RflsRft«3Clfcl=J:y* htt«RI=->U a >tt 

itmz&m LtzftXto h7>9x* icfci^r wiHt fto 

rL^4RRfcR»tftR-e#4ci:36^rR-Cfc*Ct* 

[oo7 9] ±aufcR<bRa>*R*». tecfci/^tt 
«u RftWtttti** doo) ®*Mv'j3>s®± 

K:IBffiS*i«*a>-(?lift<* (111) ®£^*;fct>f* 

[0 0 8 0] *S8J6^RlcJ:y»5>4xfc»*LU^* 
I*. »tt7K**<l»* * *ifc C t lz cfe 4 C 1 tz Ifrfffim V 
l*tt<. ^IbR^lCA r*fcl*K r A<****t«CtlC 

*R<bR^I*fi<bH*^S/U 3>/R<bR#ffl-C<DX h 
UX*<. fi1bR*(C#**iK«A r fc*lM*K rl=*y 
tfl)**S/'J a>S*bR*©H£««'*>»H 

I Z QL m * tL fc ti <*> £ * 7L 6 ft 4 o 

[008 1 1 ttl=. y'J 3>Rftl(DMl:mi:. R 

fflffiftKfcl^TS x 1 ,0lVcrn2klT<DA r *fcl* K 
r**t?Cfc^S/Ua>RftRa>«RM»tt, IMttK) 

[0 0 8 2] :*ft9]CDR1bRl 0 3C*Ra-T*fcAlC 
I*. B5 0>ftlB(Dffe(C % ^X^£fl!l*fc«S<DRfl:R 



SBfit4fc«)fl)A r *fcl*K r *X$ftlfit4» 1 0> 
#XttURStfc. NH3 (*fcl*N2/H2*X) #X* 
«Cti3^S. fIIHSl(D^Xttfcb«ili<tlim^4^2(D^ 

□ -b x nm? £ d <t t pJ ife-v & 6 o 

(R3 0>RR»tt) BI 3 (A) ~ (D) I*. *S§BJj<D 
R3(Z)RJI6»Rl=<fc4. ^Xv^liNfcKt^Hb 
Ri:M1bR^mgLfc2BiSJl^m*«ita)^J5£^;^. 
fe,fct;^ft2RaRR«(*«a*«ofci|£»(*:RR(D 

RR**t*-r. 

[0 0 8 31 *RJg»«^«*3*L«R<tRte*tfHfcR ■ 

\t, BMbRRt/»bR»j«a)fc*>icK rS^XTRfi 

[OO 8 4] S-ril 1 3 (A) ©XRlCiSl^T. H 5 CD 
KffiSS mmm) 1 O 1 ^^121:^1, 

^U— h 1 O 2*>ibA r **XS«J|B«iafi1 O 1 *{C^ 
At^o *i:»A**i6*^Sa*J©A r*>C>K 
(=«y«7L. .RGftJU-1 O 1 F*5tf>J£±l£ 1 3 3 P a 
(1 To r r) SKICKSTT*. 

[0085] mwcDttaiaxat?*^^!**^ 

timmcDis y *lt 
u 3 >s« 1 o 3 zmmmm i o 1 wcsm. l . » 
B«ffi*R;ifcttiUM 0 4icms"r^o _*&c=«»o) 

[0086] *(ciaiBi^tt»ae 1 os^^v?^ 

>f^a7h7>ft10 6l:M^2. 4 5GHz 

<D^*n«*i L. HHBt^^pRSWIER 

m*«i O 7*^LriJlEffl«Sl O 1 P*j(c^Al-£ 0 
ZCD<fc 5 LT«rK«k3iS 1 O 1 |*3lc±fitLfc»ffiaa> 
Kr^Xvi:, ffirtBvU3>8fi10 3G)ai$it 
CirlCcfcy. RRR«7kR«l»£'r«. 
[o o 8 7] &ich 1 3 (b) <Di:miz&^x. vrieffi 

10 1 P^CDEE^J^ 133Pa (1Torr) RftlC 
«»Lfc**, y^9-?U-h102^&97/3© 
»IEitCDK r/02S^A$iAL, R|B->U=J>* 
ffil 0 3(D^®(CJl*7b< 1 . 5nm©y'j3>iibI1 
0 3 AZ&f&TF&o 

[0 0 8 8] ;^i:ii3 (c) (DxnicfeiNr. 
□ ?^cDtt$&^-^f?JhL. 02*X(D»A*»Jh-r* D 

^>^7 — ^U— h 1 O 2^&#EH:9 8/2(DKr 

/NH3l§^£9AL, ^asm^^at^^i 33P 

a (1 To r r) SfiEKRE Lfc**-. WtfJBRtt** 
2. 5 6GHz(D^*n»£ttteU UBfflSRl O 

lWi:Bffifi0^7X7$4«Lt, ttlBv'Ja>tt<b 

R 1 O 3 ACDSSIC 1 n mCO f J 3 >^^bR 103N$ 

[ o O 8 9 ] BfSORJ5(D > y a >^^bR 1 O 3 

A A<JK* * *vfc <h C 5 T? "7 -< ^ □ «/ W -CD^ A $ ffih 
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LT^X^BfiSBTU * r/NH3»*# 
[00901 ^1:013 (D) (DXSJCfct^T. Vk±<D 

*tt KB IB ** *i 4 o 

[009 1 ] c©*5l=LT»*Lfc««tf— 

7Wttttifa>««W1»tt. «*tt»1*tt*5fea>Mft»tt 
1(D«^^^ BtlfctiO-Cfcofc. »t>*ifc^- 
h*fe»KI=(±vU3>S*1 0 3 0>H#ttl=*W4fc# 
ttfcH&Jh/T* (100) ®JUncO<»:CDci^e^i> l J=3 
>|ctfittfc^tt<D^f— hflfcSB£BJft"e£fc« 
5lcLT\ B*bB©iS»HaMM*tt£H<bB©«R«* 
«tt*«aBa.fc*- HHMMWe**:. 
[0 0 9 2] *SB»»T?I*. S/"J a 
jfrTftBlbB. S<bB<D2«««**Lfcrt<. Bttlcfc 
CtMi, £<bB<DIIIff£A*i«*£w£. *fcWk 
BU'BfcB/BfcB. ttflsB/Bft:B/S<bBfcir<D* 

[0 0 9 3] H1 4I±. *Wfc«ilC*y»6*tfc2li*l 

-r. 

[0 0 9 4] Bl4S#Ht*l=, fJlBaibBI 

1 0 3 NlC»SBL"CR«(*H«a©ag**<2-3 nm<D 

4-ftjb«. **lta>»l8Cc***ai=«t*Ll«. BlbBB 

E(CJ1£*<2~3 nmOab«*$, SSELTW*^* 

[o o 9 5] 0 1 5i±. b 1 3 (d) a)*3W*sa©» 

HA- A' l=»ofc/<> KBBB*. B«H*Bl=ot* 

[009 6] 01 5 /OK***?©* 
#L^>«J zi >B1bKJI 1 o 3 AlcBttLT/O K4r* 
?©J:y/h*^ift»l1 0 3 NjOTW***i"C4sy* S! 
1BB1bftfll 03Ni:|««Lty-hMl 0 3B*><. 
SfcffJffiv »J 3 >S£lb!SfI 1 0 3 ACMB Ltv'j3> 

[0 0 9 7] KBiTCI*. l5IBvUa>3fcffi 

1 0 3^e«Bm »B*»ttBB*<*-h««l 
o 3 Blc«BE*<Hl*D**te:L^*H» ! RlBI=&4*** b5 
|B*>U3>BftRBl 0 3Afc^I/IMl 03NJ: 

ytt*i»t^B«itB(=*y h>*u>^*BJt**t^ y 

-hS«1 0 3BCCJ— ^-Ti-fcttft^. 
v/iy^g*^-iro^TKM-r*€*:5JC. 01 5 0>/<> 



(«4 0)BB»tt) (A) - (C) li. 

B1bB0)BJ*«tt« fc*tf*fr*BBfcB*«ofc*» 
HbBI&fifcBBl** HStHWfc*. *BD6»ffi(casi* 

[0 0 9 8] *"*\ 016 (A) (DXair^LNT0 5CD 

S^^S (4fil!B) 1 O 1 ft£Xffil=tf)KL. S'*^— 

3fU- h 1 O 2AN^>HtllB^SEl O 1 +ICA r 
A-Tft. «I=I«E«BB1 o 1 *i:tA4h**XSA 
rfr6Kr Jfxe=«y»?L. B!1«©E**1 3 3 P 
a (1 To r r) add^RS?*- 

[0099] *t>ictt«ro>«rfflaxa"c*^ 
->ya:/*«i o 3zmmmm.i o 1 *i:sal, *d 

RBBfcBfcfcl**** i 0 4i:Sit^o 5&l=I*»a> 
;£j££4 O 0°C(cRS^4o 
[0 10 0] Pttl«?ftg 1 O 5**&5 5>7^5*f 

^□^H7>ft106l:l*»A<2. 45GHz(J) 

K7>ft1 0 6A>bl?Ml 0 7*ilLT^Smi 
o 1 fllcWEV-f $na*WAU fFfB»BBVO 1 M 

So 

[0101] ai:ai6 (b) a>xai=fet^r. wiB*a 

g?^ 1 0 1 133Pa ( 1 T o r r ) Sfil-i 

j$U tSEv-V^ — h 1 0 2 3^5>»Elt9 6. 5 

/3/0. 5C7)K r H3;E^^3X*SAL. > 
'Ja>SBIC3. 5nm(D->'j3>iKftBl0 3ES 

J&fifc-rSo BrH<DBJW>$' , J a >8£aib[g 1 0 3 e*<» 
fSL £ titz t c 5 tr v -f £ □ 5ft/ < n — A £ Jttf> ^ 5 X 
7ig«TL *blCKr/02/NH3S§^jA 
r #XI=««LT»B^bxa*«X*. 

[oio2]*i:B16 (O a>x8Kfci>Tfl&J***i 

fcBSIbB 1 O 3 ES>f- hffiiit Lt, ffllB^r— h 
te&R 1 0 3 E±|C^r- hS« 1 O 3 F JMtSo * 

a. ***»*ffl*xa«iftBL. h^v^*^* 

[O1O3]017lt B*#«l=*y««U*:B5«) 
«BB«*l=fi«t«B**B»0*<DB±«flEfcK r/ 

[0104] 01 7s#B-r*i=. «ty** 

Lt:BWB*0*(D*tfi«liK r/02/NH3^ 
CD;1^tt*<9 7/3/0-9 5 / 3 / 2 (D®® "Cl**« 

i«T*i»o*(D*±iA<jiy. ftfeyc=B***« 
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©;l£tbb<9 6. 5/3/0. 5gIfflJS^l:||t>til> 

&mitwuzt$i*x>)—?mm<&i%.'}>L. tutus* 

[0 1 0 5] 0181*. 2 ?fc-r ^->SS»«fS-t?;S)SL 

C;hl±Kg<bK©RE*<:Fi&-fc;bltT-l*J&: 

[0 10 6] 01 8$#gB-TSI=. WfEiSStbR+lcfc 
if v"J 3 □ >&3<bK#S.k 

v u a >»s<bKsaicfct>rs < . KSibR«t>*s;T? 

I***-*-*©***?***. ^<©KS<bBI+l=«iya*5Kr 

t**fi*©**»>'j 3 >A>itst©ib-<-canerF-ea& 

•5. ^-CiJiB^-rS«fc7l=. 01 8©->'J =i>S£M<blg(C 
fc^T v 'J 3 >/> 'J 3 >BS£<bR»ffi(::S* LT 1*3 
gfHI*. A^SfjiBlcfclM+SES^tgifO LTL^S 4.(0 
*©|gS; 01 8©v'J 3 >&S<blB(=t3- 

[0107] 01 9l***J5£»*SSl=J:-&&g<bK©y — 
*«a.©Wio«JMM»tt**-*-. fcfc'LBi 9*. tblx 

r ^5X-7^©»»«ia*ff*5***ofcH-«Kfl)M<b 
■©•J-*«3M*tti» l8fflMbl=*y»j«4*i*:IHbBI 
ro y — 7 saifttt t * l t 5 „ 

[0 108]i19S#mi:, K r 7f9XTBBJ»l= 
«fcyj&$*3ltlt?!££ffiLTfrt>K r /O2/N H3#;*.£ 

l*. tt*©#a-c»j«**ifclHbK*y. B-«»-cik 
tft Ufc 'J — ? B3[©fi*< 2 ~ 4 ffi t3S'J> LT. {£ 

[0 109] tt, 5tlcgiWLfc01 O^lcl*. C©«fc 
7 l= L XMtfL £ *lfci*g<blK© y —9 «Sl1*tt <t RI5© 

[01 10] 01 o^m;#fiB-r*ir. *3sus©»ssi= 

£VK rW.mZffitz&Xi&fS.ZIxtzMW.itmit. B4i 
iSflST-iSStifeMIt B«<£ 'J— 7 S5Sftte£=fr 
L. *#l=H)l*<iKl 1 . 6nm©»*l=asivC*y— J>« 
;^©flS6<1 x 1 0-2A/cm2|C^^/«fL\^,tA<^ 

So 

[0111] *nmBmiz£&&mhmvit. *©ffe. 

tiMttttt. 5t©H«fe»JSH©^b^m±lcg*vfc=t© 

-cfcofco *fc->y =i>s«©®7jeic*t-rs«cst»m 
. e>*i-*\ ->y^>© (100) s©^<c^-r. aom-fs 

&©->'Ja>£B±l=t,. ®*i.fcftte©y- K$fe»#R£ 
[0 1 12] ±j£Lf=J;?lc. S®*54S7K^£^Ur 



A>e»K r/02/NH3SSJg^XT(=«fcy->y=l>^ 
HbIgSff?CtT. 40 0" C£l^ftjSl=*5l*T 
fef>i*-5®73fi©->y =i>SH±lc. gftfcfttifc 

<fc tfRg© v y 3 >i*sibH sk*? 4ct*<i?ts„ 

[0 113] *HJ6©»^(=feL^rc©J:-5'E£»*LL\ 

asA^b^sroii. $i4g7Kmf»*i=<fcy^ib^*© 
iz^maiT ommti^m s*t-s c 1 i= t jga u -c -s t 

0)t%Z*>4\Z><, *H8S^©^1bKT*l*K r©#^ 

si±fifcfl2*g 1 ©^<b{gi=tt^stj 1/10 feiTt? fc y . 

mmotmx't*. ifcKtt:M4>©ift£4bM4>©*atfi<'>& 
i^=*>. vy 3>i*s<bR'H::isi*-cii^tS£©8iJ£*< 

JS'>L. SfcIIA<tt*itl*^ti:J:y> R+*>S i 
/s i 02#®-e©^. h- u^.*<lSfD*4x. -£©$£mi!S* 
§*H*#B3l&©£gAMS3SL.. .fcoTflJSEit^bR© 

0 12 C m-2^T. M*L<I*1 OH cm-2S^JilTlC« 
'>LTL^^t« feJ=t/H*(=">y =3>£>&lM*ig3!i© 

[01 14] fcfc. *H«g»^-c?l±. f9rM©RJ?©->y 
=1 >mmit&t><MF8.21\tzBii!ZX--?'(<? DjR/W-©^ 
A^Jt(ft^7XvSbE^$§7L. iblCKr/02/N 
H3I^^$A r **^.lcS«LTK^bXS^*l^r 
L>^A<. C(D7-f7n;«/<7- £jttf>&fll::. EE2>£1 
3 3Pa (1 To r r) Lfc**. frfE->-V 

■7 — ^U— h 1 0 2^t.^lEJt9 8/2©K r/NH3 
;1^* - X$?AL, ->y 3>^^bK©S®l=*?)0. 7 

n m©->y =1 >M^b|g^^f^fiKLr)b^^>K^^bxs^$l7 

LTtJ:l,\ d ©755*1= «k HI* ->'J a >l*g«:&©*S 
l:y'J 3 >M<b^A<^fift*H. * y AR**«:IKttH«t 

[0115] *nmiimi-&z>%kmitmx\*. 
i/^^^B^©^m©jg*i±. nanmmitmoms: 
[o 1 1 e] 02oi±. mnMmitmo>f£&izft?mm 
[0117] 02 o^#BB-r*i=. ^mitmmmitm 

(Dtlt. «IBMS<bK<kT*©">y =i>Sffit©l!t® 
icSJftU c©^|p)l±fIfE^1bKA<jSgLTt*t}#$ 
*t*<, ^©IS*. frfBK^1b^l*±«:«i: LTIiBKItH 
©iSflfieS^ LtUtt. Re75lRl±©*^SPI±^b^l= 
ifiLMffljS^^L. -7?SB*5<fei;. WGilS4bR^<>y 
a >S«<t ©SBIi^lbRlcifi^liajie* #"T -5 c i: 1=% 
So *fc. ^HbRSBW^mA^A-rS^Sli-ti-L^ 
l,N2~3 nmlcEtoHrfcy. S£o Tfl!IEi£g<bR©g 



(16) 
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i/g^fiWrt-rsat^JiMW^ftW^' cad** 

lbR£ff*fi£Lfc. rfcHfljcBms©^©^!^-^* 

&gg©Jfcfi£/j;££*i". 
[01181021 (a) liv^D-l-b>f7-fVU 

[O 1 1 9] 02 1 (a) *#«rt-4l=. 0*©->*° 

-H/vrnviz-va^v 1 ^^* 1 00 3^ 

S*ifc->'Ja>IWbRl 0 0 2l=*y*«U 
«rE-> 1 J 3 vK'ibK 1002^(50x1* cmp & if (= «fe 
y sp&ib-r -5 - 1 iz J; y = 
[0 1 2 0] **»<»»»-PI*. CMP;£l-«fc-£>ffJtEv 
•J 3 >gMbll 1 0 0 2<DBrl§lS©&. v'Jn>S«$: 
800-900* C(D^btt<D#Hm(=f8'r-i:l=<ty 
«MH*fcSmv «*UHtt=* y»**hfcv'J n >i£ 
IbR^^©^^^-^-^^!^ *m*liS$ 
Hfcv^vSlW. *Hj5fi^®t?l±. »JS»»1 
tH«©*Bn?, Kr?7X7|:i y 

[0 1 2 1] *H«S©P!g(=<fc*l.l*> 0 2 1 (c) l-^ 

ijavitlbRroRlS©^*^^^ 1 *^" C<DK 

v a- hU^7-f V U— >3 >»»*^«>fc**< D2/ 
i)a>K1tI<0QBD (Charge to Brea 
kdown) *ttl*. #«I=*»-C aXWiH 02 

c/om2-r?ty-'?m3S±^A < ie^ T*u*am 

[o 1 22] ttiB->y3>«Mb«*tt*©»«Mb*i=* 
cTff^Lfcis^i-i*. 021 (b) i-*-r<fcai=. -> 

<DjiS!Hb*<;SL < **M©^5XvlMbl=«fc*i 
I*. T-/<fl*<*#<fcoT=b. y*P-t-U>f7-f 
v u _->3 >ftSPt?(Dvy a >&1bR©5$Rlbl*e- 
ftU„ -e* W6«-C I* ->tn-h^f7^VU- 

©gitli. 014 (b) i^Lfcr-u>^SS5-e<D& 

BHb»©5»»bi=«B-r*iwtti=*y. r*-«*»i=» 

*vl*\ QOgiDMSSi^*^* 5 ' 
[0 12 3] 02 2I*. ->'J =l>£«£ift9 OflEI=X? 



[0 12 4] 02 2^#ra-r^|c. fcDEiKt-iS-fc 

^h<d -> y 3 >KibKA<^jat? #"ci*& c£*<rst?# 

^[0 1 2 5] c©*3(=L-C»Kl4*ifclWliK"CI* , J- 

sebs i= j; y mmn&Mte a ©iga©®* t. o *> y => > 

(^6(011*6^) 0 2 3l±, *f|BJia>?B6©^*Sff*!§ 
|Cj;S-77 .y i y^y^ 2 0(D«JS fcti t 
023*. 5fel=Bn?BW8Lt=«P»l=l*B-©#M»* 

BUBS***"*. 
[0 12 6] 02 3£#BTf *^ffi«(077-VV 
3.^=Eym^20l±. r->*JHI6«Rl 2iLt, 5fe© 

m 3 ©uteris* fci*s 4 ©nj6^si= «fc &rb<*R 1 

[0 1 2 7] 0 2 4I*. 023C777Vi^t'J^ 

2 o irfc^-CBSIH^ > h a-;u¥- Km® 1 5 l=8£i& 

[0128] 02 4$#It*l-. TOERRtMK 1 2 A 

«riE3 > h a h s« 1 5~©»#a*«ffi©w 
to^ti^ya-T 4 >^y- r-m« 1 3©me©^bi= 

J;y*#<£ft*U «Ef**A«1 1 A«t»l=»«* 
*ifc*t» HW r-DX*. DiFE->y=i>K1bil©e» 

)\, Vi\4 KM ^^X-JVWiUtt LTiljSL. 7Q-t<> 

[0 12 91-7J. 5felC01 5T?SiBJLfcJ:ai=. -© 

* 5 fcRSfcRl*. «E75 » s~ * * y 2 o ©# 
«#ii^«®i=fct^-ci*, ^**;HS«1 1 A*©fc^ 

[0 1 3 0] 0 2 51*. 02 ZOi-y^visa.** 1 )^ 
2 0(=fclt«>fIfBr->^;l'Sfe^K1 2A0)B]ttl^-t 

[01 3 11 025 $#gg-r-5l-. fllfE r- >*7H6»R 
1 2AI*EPftDS#A<'h*^li^l=l*^" :: « LN, ''-' :7m 
3&£#*.-i>©K*tU Hlttim*A<l§^L. RlfS©S^^ 

^m^mtti**i.fcJi#i-i* r->^;um3S*<^iiL. S 
i*. ##a^(cs-r*ftiyi*<fi«*4xs©*<^*. 

[0 13 21 @2 3©77'Vva^ : E l Ji : f-2 0i:fca> 
T, 01 6 (A) ~ (C) OXgT*^ja**l-5^1bR 
1 0 3 E *«9E r- 1 2 A fc L-Tffiofci§£ 

Id*, flES IM1 it r->*;i4£*iRl 2At©S 
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HKfel+afcrtAHBa**!- «TE K >*A46»K 1 2 A 

L JR 7 0OMa)»Slc <*: * 7 9 v 

l*H«0)aH«56**-r«EPROM. EEPROM? 
[0 1 3 3] i26l*, :MHfc0MKl=£& > 7 7'y~>3. 

[0 1 3 4] IS2 6*#HB-r4lc frE^^S/a.*^ 
yXT-l&i'y a>Sfii 2 o 1 _t(::JBjftSii"C4sy . fl 
ES/'Ja>I«i 20 1 Jiic^jas*tfch>*;HMbH 

'1 202t, 'fHBh>*iUKft"IBl 2 0 2±l = J^fit**l 

«1 2 o 3 ±i:««»***ifc "J a >Wti 1 2 04 
fi*tf*>y =j>SHbHi 205t, WE*>'j3>a<b« 
1 2 0 5-tic^rt*3lxa> hM£«*^ 
4*2 0>*tt»*> , J=3>^ c — h««1 2 0 6i^6i* 

LTIEK LTL^-So UIB^'Ja >K*bR 1 2 0 21*35 1 
©StUS^fitfKM Lfc v U a >|WbBH^fll*a(= J: U . 
*f=. ->y a>mbBM 2 0 4fe«fct/a<bHi 20 5tf> 

[0 13 5] H2 7-0 3 0I^Snk»aiO77 9*>A 

[0 13 6] H2 7*#BB-T*(=. v'Ja>a«1 3 0 
l±lcl*7-f — ;i> KHIblM 3 02i:«l:y777ya^ 

~C0>«*l=£l*TMB'> l J 3>S«3 0 1 oaicv 
■Jai/iUbRl 3 0 3 tfil&OL* tiXl^&o ;U 
KBMbK 1 3 0 2M&HRtt1bft (LOCOS*) *>v^ 

[0 13 7] *Slt6^fil=fel^TI*. «B»tt*3RI» 
»1bR&tfS1blB^fiEa)fci6l=K r S^X^Bfi 

[0 13 8] *ICH2 8(7)XfilZfcL>r. y^'J-fe^W 

MA^ftUE^u *>mtmi 303SBSU #?*y 



mMOM&i tmmzLX. K>*;i/»fcRi 3 0 4S 

[0139] "f *£<D»ft»«i1 KlE 

x$S8 1 o 1 i*i*jiffiic»»L. KrESftS 

1101 cp[Zis^ r 7 — -J'l>— h 1 0 2 A N b A r #X £S 
1 0 1 tpOE-t)* 1 T o r r «fflCR5rr4 0 

[0140] me^u a>»<bRi 3 0 3tBS 

Li/'Ja ^S»9 LfcHBv 'J a 1 

B5fl)S/'Ja>Sfi 103^: LTiitJfE&S^ 

1 o 1 wuiwau mmmmzmTLtzUwiz 1 o 4i=« 

fiTT*. * *>lcfi*4<D;SJ££ 4 o o°c(c|SS-r^o 
[0 14 1] i tCffilEHHWf 1 0 5*>&7v7;i/ 
7>f>XP^ h7>ft 1 0 6lCffla»A<2." 4 5GH 

^y/i^O^P^ hT^'r^- 1 0 6;fr>£>ftJfEi^iH* 
ffi1 0 7^iiLr|fIIE«D : 31Sl 0 1 ^li^A-T'&o DtE 
y'Ja>iSV3 0 1 0)ISS. C(D<fc 31= LTtfJEfll 
111 0 1 *|Z^rt**t*HSflCK r ^xvczmg-r 
^CtfCcty. fittESKl 30 1 Ov'Ja^aSA^ft 

[o 1 4 2] mz* *e=tME*>^ , 7— ^U— H 0 2* 
bKrR 02*^*WALTroE««Alc«TEh> 
^Hfeli < !:^l)v | ja>ijbi1 304^ 3. 5n 
m<p**l=»*L. ^tSl0^v'Ja>I13 
05^ ttE^Us^lllbKl 3 0 4*«3J:ai::ilHI 

[01 4 3] ;*{::; 85BI£JB&tf««EJ8 h7>vx$ 
fl£fiM!«B. cicfcuxrfflfE* 1 OJfiSv'J =a>B 1 

3 0 5/^5»— — ><ficj:yi»acL. ^^y-b^HMiAa) 

K>*;uBMbRi 3 0 4±(ca>*K SB 1 (D£JSS*>y a 

1 3 0 5$?Ito 

[0 1 44] u(Dl7f>^ *»*lTt\ 
"Ja>^$- >1 3 0 50)SBf*7kl£*l38£*l£o 

[0145] *ICH 2 9 (DXfSICfcl^T. 5te0>* 3 CDH 
J6»«Si:H«l=LT % T»»<bR 1 30 6ASl/±«S 
IbR 1 3 0 6 BCDO NfSiiS^-f &$fcftR 1 306^ 
ItEJttay'Ja^-^l 3 0 50)$@SI5^5 

[0 146] CCDONRli. *(Dct5iatMt4o 
[0147] X£«S (A1S) 1 0 1 ft£n'£\Z®% 
L. h.1 0 2*Nb»A*tltL>fcA r * 

x^k r tf^r^tf *_TagAU 1 3 

3 P a ( 1 T o r r ) fiJt iCiSSTT §«, -X\Z S KTEtKX 
|»***Lfc*IB»*>Ua>/<* — >1 30 5$«t^y 
'J a 13 0 1 SfTlE^S^ 1 O 1 rtp#AL, *0 

lft«»«S«F^K*4^1 0 4(citg-r^ P ^f>lcKI4<D;g 

4 o o e cic»ffi-r«. 

[0 14 8] @tt3S§1 0 5*>6SMtf2. 



(18) 
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7 >^i 0 6(=miai5iftt*&u. gie-*-f*n** 

SijffiW^ h7>W106»6WJ 
1 0 7 4 ft LTfII2«aSS 1 0 1 WI^A L . m 

[0 14 9] *|Z*Jffi«aJlS1 0 1WEM1 3 3P 
a (1 To r r) «W=ltttLfc**. WES'*?-* 
U- h 1 0 2A>f>BijSB*!M1 0 1W:K r /0 2 5lS 

[0 15 0] T-Ona©***-**^* 

51 0 1rt©E**1 3. 3Pa (lOOmTorr) 

ffiSmi O 1 WI=IWB5S?7^5-f >^ n " 
l0 6fr&«»U »|Sl»Ji:»«*«>^ X7 * 41 * 

[0 15 1] COT<fc5l-LTON^^9 nmMLfct 

[0 15 2] Cfl>*3l=L-ClWBON«*»«tfc«. 
E 30 (DiaWKllEHJktfWM 
9«ttB. ci:fr&«Wi 8oet/W-- >?l=* 

L Hia*J«Bl=l*y-HWkBl 307S5 nmOJll. 
^i-^fiEL. «IB1i«CI=y-HH«1 3 0 

[0 15 3] 3 0 2*S* 

i-^^3t±l-B2©^Sv'J=.>H1 3 0 9Rt/ 

2/ 'JIM KB 13 1 O^BUKI^fi&L-. 4 5>I=*E* 2 
©^Sv'J=i»B1 3 09&t;v'J^KH1310 

*tf*«ffiffll-5:,S?***«CI=*-l-«I1 3 1 1 

B*5«ti;i 3 1 1 c***i**i-»i«f *• * e>i=«rtH^* 

[0 15 4] @3 o©xS©^> WttWWWii: 

[0 15 5] *«6*T?I*. ^b<Da8El3 06A. 
1 3 0 6 Bl*. t©K»*a*©»ft«* , »*" !<D,& * 



*, C^P.©i/U=J>K^E1 306AWv'Ja>I 
IblS 1 3 O 6 Bl**«fcLTt,A»fc«ftW*tt* % 

SHtH 1 3 O 6 A&tf->'J ^ 1 3 0 6 Blifti. 

[0 15 6] *«M»77?5'a« , J*f | *- fflffiCD 

SEW L^***^*^***!* ffi 

[0 15 7] ##&Wi::«fc675^:L^y*^l*tfrtB 
ffif | K1 3 0 6 A. 1 306B4'flHlfcK9S«t5- 
t |=Mft Lt'J - 9 «•* ** < • **= 'J - * 

[0 15 8] fcfc. W1 3 0 6©BWIWtl*-tEON 
&tt«Oflt£. «W»» 2 t &** N « 
*fc. |ijE*fc«K 1 3 O 6 I*. Mt«aS*l«ft* 

^HLf-ONO«iit. EfcR* iHblJL ^ <blg 
LfcNON Off S« t'-C' *) o X t * l*. WE 

mm 1 3 o 6 1 isX^irnomikZMXM*' ® m ® 

(5§8©5lSSH*SI) BKD»«*H^fc« Kr/ ° 27 

^ fc*lM*Ar (*fcl*Kr) /NH 3 (*fcl*N 2 / 
H 2 ) v-f^aaBfi***^XTl=**^-h«ft 

. i/Vi/iU-f (tllSSOl) ^i/n±©*S«* 

g^[5)ffi!gg©Jt*iSI-iSffl^-efc*° '>' J=i:/ 
©RffA^^SE^^bUff^ff^SO iftSCSl* 

[0 1 5 9] B 3 11*. 4BI«soiiSS*t*M 
OS h7>v/t^<0BrffiB**^"» 
[O16 0] @3lS#f.tSl-- 170 11*. n + S 
fc*lM±P + S©fi£}&lS¥^<*'i. 1 7 0 21*, N i S 
i ftifO^«J*-f KB. 1 7 0 31*. TaN, T i N<P 
,t:©3fmtiM1b«3H. 1 7 0 4I*C uSiDtBi. 1 7 
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05liTaN, T i N WSSflsttB. 17 06 
I* n + ^fe^L>lip + ^Ote}Stn;¥^<*Jl. 1 7 071*. 

ain, Si 3N4*^>S<b«a*eaH. 1 7 0 8 (is i o 
2K* 1 7 0 9 1*. Si BPS Gi, L < l*t 

ft zmfr&fr-etzi&mmm. 1 7 1 oi*n + s?Ku^ 

>*WL 17 111*. n + 8V-X«, 1 7 1 2l*p + 
IKl/^f>9«, 17 131*. p+iV-XM, 17 
14. 1 7 1 5I*< 1 1 1 >*fiJlcElRlLfc*> , Ja>* 
3M*H. 17 16 l*««mo>3lflS^tt 1 a>*Wi::* y K 

27-f^PSB8BeS^7X7l?M**ifeS i o 
2BL 1 7 1 7j3<fctf1 7 1 8(*. Hf*lTa, T 
i, TaN/Ta. T i N/T i $^S^^nMO 
S h7>yX^^t/pMOS h^>^^^cDy— hS 
1719linMOSh7>vX^(DV-XlI, 1 
720l*nMOS h7>V^^MpMOS ^7>vX 
*©K^>Mtft4. 1721lipMOS^>v 
X^V-^i®t?fc^o 1 7 22liM$®litfc 

[0 1 6 1] CCDcfc^fcT a N Af> T i N"C?«BI**Lfc. 

n + Mfe^LM*p + ^0)V— Xfc&lM* KL/^f >««!*. 
As + , A s F2 + fe'Sl'^l*B F2 + 0} > f ^^^ASt. 5 5 

o° c<Dft*fias*e^/a*r^o 

[01621031 (D-r/W Xt8it£*l 

J:iJML fc»fi-l=t**:7x ^r>a — )U K*ttl= I** 
HSJf^rt L fc*a#l=f*-9-^X ^r>a — ^ K«14l*«tt 

[0 16 4] |20Rtma)Hi:J:^ A r 

/ N H3$ ffi^tii Lfr> 'J a >HbIJ ^f- h-tfcli 

wtts*ofcMwso i tmHBigs£{tjrr& 

[0 16 5] ^HJfi^BlcjD^Tti, 5/'Ja>»bliCD 
i*S3nm (y'j3 r/KlbRK R«¥&& 1 . 5 n 
m) t Lt tfi^WWWttSW-^^*, 3n 



m(7V> 'J a >mtm&&m Ltz t £ J: y t h7>>X$ 
(*9a>WI6^») 03 2i*. SS$^i?^ixi/ 

»j 3 >^>7^;i/7 7 x y «j □ l m 

1b**31. fi<b«k31 % fc£lM*^<b^S£*7?fctf>0>. 

[O 1 6 6] 0 3 2^#RB-r^lC (fflfflg) 
1 8 0 7fl£&I±ttBlcL. *(C«llE«iaSl 807^ 
l=lllt&*lfc->*9 — ^U— h 1 8 O 1 3fj^&K r/02 

■MxWAL, i6i:W!*illB0 7«**; 

8 O 2(C*-oT»ft-r*wilZ < fcy . flJfEffi 
3®S 1 8 0 7 P^OJ±t\ Sl33Pa (1Torr) l^ffi 
St^o *&|:«7X1S1 8 0 3^ inf»SMl£#o 
K»£ 1 8 O 4'Cgg^ *7XS«fl)SfiS3 0 0° C 

[0167] flfB^^M 1 8 0 7 Kli^&CD/a ff^&g 

1 8 0 53b<R(**Jh/Cifcy. *c=«riB£»a>;frffcW«« 

1 8 O 5fl)^0XU hgflfr »=>. RUffcfiR 1 8 0 6 £ 
flfS&Ul^ 1 8 0 7 ft[z&&&OZ? = ?X'?$:±J$L'tZ>o 

ttiHfflasi s o 7 + i^isii- &*ifc*>* 7—^ 

[016810331*. 032 (D3*B*i£ffl,LT** , W 
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